Abstract
I. INTRODUCTION
Chemical Flooding is a type of tertiary recovery method which is applied by adding chemicals to the injecting water in order to increase oil recovery. Therefore, the sweep efficiency will be increased, while the saturation of residual oil left in the reservoir can be reduced. The chemicals that are injected are classified into alkali, surfactant and polymer.
In this study, surfactant Natrium Lignosulfonate (NaLS) was made from bagasse, which can be used for surfactant injection.
The aim of surfactant injection is to reduce the oil-water interface tension and form a micro emulsion to sweep the remaining oil which is bypassed by waterflooding. There is an optimum surfactant concentration which yields a maximum recovery factor. Surfactant screening parameters were carried out to analysis the ability of surfactant. The behavior test was one of the screening parameters which were applied in this study. It was performed by mixing the reservoir fluid with the injection fluid. The selected surfactant concentrations were then used for surfactant injection experiment [1; 2; 3].
II. METHOD
Phase behavior tests are performed to obtain percent emulsions. Phase behavior tests are carried out by mixing oil with injection fluid. Observations of mixed phase behavior between reservoir fluid and injection fluid can be classified as: lower phase emulsion, microemulsion (middle phase emulsion), upper phase emulsion, macroemulsion, and sediment. The formation of a middle phase emulsion (microemulsion) spontaneously during phase by mixing surfactant NaLS bagasse and light oil (light oil). In the experiments, the surfactant concentration in the solution were varied at 0.75 % and 1.5 %. While temperature was set at 60°C [4] .
Core flooding Experiment was performed as follows: 1. A core flooding apparatus was prepared. 2. Inject brine (70,000 ppm NaCl solution) to saturate the core and to find pore volume (PV). 3. Inject oil to find S wc and S oi . 4. Inject brine (70,000 ppm NaCl solution) to perform waterflooding. 5. Inject NaLS surfactant solution to perform chemical flooding. 6. Inject brine (70,000 ppm NaCl solution) as postflush.
III. RESULTS AND DISCUSSION
Phase behavior tests were tested at concentrations of 0.75% and 1.5% as shown in Table 1 . Table 2 . The Experiment was continued to optimization of Baggase NaLS surfactant injection in various concentrations. FTIR equipment was used to verify the NaLS surfactant yielded using the method. Figure 2 . Percent Emulsion at 70.000 ppm and 1.5% Surfactant Concentration Figures 3 and 4 shows the recovery factor during water flooding and surfactant flooding. Most of oil production was recovered during water flooding. After 4 pore volume (PV) water injection, no more oil was produced. Recovery factor of the two experiments was 33% and 23%. After that, surfactant flooding was initiated. The concentration of surfactant was 0.75% amd 1.5%, respectively for the two cases. Part of oil volume which had been bypassed during water flooding was produced due to surfactant flooding. Tables 5 and 6 show the increment of oil volume recovered and recovery factor during surfactant flooding for surfactant concentration of 0.75% and 1.5%. The tables show that the recovery factor increase as the surfactant concentration. Based on the tables the increment of recovery factor for surfactant concentration of 0.75% and 1.5% is 3.34% and 4.4%, respectively. 
Figures 3 and 4 as well as

IV. CONCLUSIONS
Based on the experiments and analyses shown above, several conclusions are made as follows: 1. Middle emulsion type can be formed at 0.75% and 1.5% NaLS surfactant concentration for water salinity of 70,000 ppm. 2. Recovery factor is proportional to surfactant concentration within the range studied. The recovery factor for 0.75% and 1.5% NaLS surfactant concentration is 3.34% and is 4.4%, 
